Identification of Cre residues involved in synapsis, isomerization, and catalysis.
The Cre protein of bacteriophage P1 is a tyrosine recombinase and catalyzes recombination via formation of a covalent protein-DNA complex and a Holliday junction intermediate. Several co-crystal structures of Cre bound to its target lox site have provided novel insights into its biochemical activities. We have used these structures to guide the mutagenesis of several Cre residues that contact the lox spacer region and/or are involved in intersubunit protein-protein interactions. None of the mutant proteins had significant defects in DNA binding, DNA bending, or strand-specific initiation of recombination. We have identified novel functions of several amino acids that are involved in three aspects of the Cre reaction. 1) Single mutation of several NH2-terminal basic residues that contact the spacer region of loxP caused the accumulation of Holliday junction (HJ) intermediates but only a modest impairment of recombination. These residues may be involved in the isomerization of the Holliday intermediate. 2) We identified three new residues (Arg-118, Lys-122, and Glu-129) that are involved in synapsis. Cre R118A, K122A, and E129Q were catalytically competent. 3) Mutations E129R, Q133H, and K201A inactivated catalysis by the protein. The function of these Cre residues in recombination is discussed.